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In helical research it is important to study the role 
of the ergodic layer surrounding LCFS. Especially, LHD is 
a first helical machine having a divertor configuration. 
Physical relations among divertor, ergodic layer and core 
plasmas have to be investigated. The density reduction 
generally appears in LHD and is observed mainly for H2 
discharges. We studied the role of th~ edge plasma 
produced in the ergodic layer in relation to the density 
reduction at the core plasma. 
Figure 1 shows a typical NBI discharge (B t= 1.5T, 
Rax=3.75m, PNBI=IMW). The plasma density suddenly 
reduces at t=O.68s, whereas the gas puffing is enough 
carried out. After the reduction of the density the gas 
puffing rate is reduced for avoiding the plasma collapse. 
The Ha intensity does not change until the end of discharge. 
The edge temperature at the ergodic layer is obtained from 
YAG Thomson scattering system (see Fig.2), which 
measures Te(R) along the major radius direction at a 
horizontally elongated toroidal section. The position of the 
LCFS is R=4.569m at vacuum pressure (see Fig.3). It can be 
seen that the plasma expands rapidly toward the ergodic 
layer and it continues until the density reduction happens. 
In this shot the plasma radius is maintained inside R=4.75m 
in which the connection length is at least longer than 100m. 
After the plasma front reaches this region (R=4.75m) the 
density drops immediately. At the same time it is measured 
from the electric static probe that the particle flux coming to 
the divertor leg suddenly increases. When such an edge 
temperature is kept, the density increases no more. In this 
shot the density goes up after 1.3s again. At the end of the 
discharge (t=1.3s) the edge temperature decreases gradually 
because of the buildup of impurities. The plasma radius 
begins to shrink and the neutral source closes to the LCFS. 
The divertor particle flux decreases and the density 
increases again. The relation between the edge 
temperature and line-averaged density is examined as shown 
in FigA. The data include variations in PNB1 and Bt• We 
can understand tha! such a high-temperature at the ergodic 
region is realized only in the density range less than 
2xl013cm-3• In other words, the discharges in high-density 
range, mainly obtained for He discharges, shrink near the 
LCFS. 
The limiter experiment was also carried out using 
a movable ICRF antenna to cut the ergodic layer plasma. 
According to the insertion the density behaviors largely 
changed. We found the density smoothly goes up when the 
limiter head is placed at a half radius of the ergodic layer 
plasma. An alternative method is needed for an efficient 
fueling and a good density control. 
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Fig.3 Connection length Lc at ergodic layer. 
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